Three unrelated, mentally retarded boys with typical blepharophimosis-ptosis-epicanthus inversus syndrome (BPES) were found to have chromosomal aberrations. One of them had a del(3)(p25), another patient had a de novo translocation t(2; 3), which after high resolution banding combined with chromosome painting was interpreted to be unbalanced with a loss of band q23. The third patient had a del(7)(q34). The phenotypes of the two patients with chromosome 3 related syndromes were similar, but the third also had genital malformations resembling the Smith-Lemli-Opitz syndrome. This patient had a palatal ridge, and a single mesial maxillary tooth suggesting the holoprosencephaly sequence, but CT scans of the brain were normal. ( Med Genet 1995;32:19-24) fig 1B) was 46,XY,del(3)(qter--p25.3:).
The blepharophimosis-ptosis-epicanthus inversus syndrome (BPES) is an autosomal dominant condition. The ears may be simple and owing to the shortness of the palpebral fissures, there is an increased inner canthal distance (ICD), that is, telecanthus. The outer canthal distance (OCD) is often normal. Two clinical types have been delineated': in type 1 there is reduced female fertility and early menopause, and in type 2 this is not the case.
We were interested in the chromosomal assignment of the BPES syndrome gene(s) and have searched the files of this eye clinic, which gives service to patients with developmental delay. We have found three patients with BPES and abnormal karyotypes.
Methods
The patients underwent a complete paediatric and ophthalmological examination including visual acuity with Teller cards2 or optotypes, motility, slit lamp examination, ophthalmoscopy, and evaluation of facial features. Routine chromosomal analyses were done with QFQ, GTG, and high resolution RBA banding. 3 Chromosome painting using commercially available biotin-dUTP labelled chromosome specific libraries (Cambio) was performed according to the manufacturer's instructions. In brief, chromosomal slides were pretreated, dehydrated, and denaturated before the application of the probe which retarded. There was microcephaly with early closure of the fontanelles, the growth of the skull was below the 10th centile, and the left ear was low set and curled. The nostrils were small and anteverted and the philtrum was flat. At 20 years of age visual acuity was 3/4 5 + 3 25 OU with alternating esotropia. He had epicanthus inversus and blepharophimosis. The eyelashes were extremely long. The height of the palpebral fissures was 2 mm, there was no function of the levator palpebrae or rectus superior muscles, and the frontalis muscle was used as an ancillary elevator; opening of the mouth increased the opening of the eyes. The ICD was 20 mm, the OCD 83 mm, and the OFC 50 cm (all below the 3rd centile).
An odontological examination at 20 years disclosed a high, narrow palate with a ridge in the middle at each side of which there was a deep furrow. The mandible was very thin and there was extreme skeletal prognathism. There was only one mesial maxillary incisor. The care workers thought that he could smell.
The holoprosencephaly sequence (HPE) was suggested because of the presence of a single mesial incisor, the shape of the palate, previous atresia and stenosis of the choanae, early closure of the fontanelles, and maxillary micrognathia. CT scans of the skull and brain, however, showed normal sinuses and ethmoid cells and no malformations of the brain.
The patient had hypospadias, a bifid preputium, and a curved penis; both testes were descended. An IV urogram was normal at 1 year of age. TORCH titres were normal. EEG showed dysrhythmia. Activities of arylsulphatase, hexosaminidase, galactosidase, fucosidase, mannosidase, and glucuronidase were all normal.
Both parents and the maternal sister had normal karyotypes. Chromosome analysis of the patient showed a de novo terminal deletion of the long arm of chromosome 7 with a breakpoint at band (7) (q34). The karyotype ( fig 4C) was 46,XY,del (7) Cytogenetically two different deletions on chromosome 3 have been described in patients with BPES: 16 patients with deletions of band p25.3 on the short arm75 and 11 patients with deletions of bands q23-25.9'4 The critical region was considered to be 3q23.9 14 The phenotypes described in the two cytogenetic types are shown in the table.
Our cases 1 and 2 have classical BPES syndromes, with blepharophimosis, ptosis, epicanthus inversus, a depressed and broad nasal bridge, and telecanthus. Both boys had ocular colobomas; in case 1 this was a choroidal and in case 2 an iris coloboma. The ears were low set and posteriorly rotated. Case 1 had keratoconus, the external ear canals were narrow, and he also had unilateral postaxial polydactyly, while case 2 had defects of the cranial bones. Case 1 had a deletion of 3p25 while case 2 was considered to have a deletion of 3q23. The application of chromosome painting in case 2 shows that FISH analysis can be an adjunct to conventional cytogenetics in resolving karyotypes. The banding pattern initially suggested a balanced translocation, but the chromosome painting was in favour of an unbalanced translocation bringing about a deletion proximal to 3q25. We then did a blinded revision of the high resolution R banding karyotype which supported the FISH findings. This further indicates that the critical region for BPES is 3q23.
Case 3 had blepharophimosis, epicanthus inversus, and ptosis. His ocular malformations were similar to those previously described in the BPES. He had hypospadias, a bifid preputium, and a curved penis. These malformations together with ptosis suggested to us for several years that he had the Smith-Lemli-Opitz (SLO) Blepharophimosis has been classified in two clinical types; this study has confirmed that it is also a genetically heterogeneous disorder.
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